We compared the morphology of the calcific stenotic mitral valve (CSMV) 
Mitral stenosis -natural course
Material and Methods Stenotic mitral valves were removed in a uniform manner by one surgeon (J.K.). Inspection and description of the intact valves by the surgeon, and the excised valves by the pathologist, were recorded.
Surgically excised valve tissue was immediately fixed in a 2% phosphate-buffered (pH 7.4) gluteraldehyde solution for 24 hr at 40 C before examination. Control valves were obtained from young subjects, previously healthy, who suffered accidental or traumatic death. After fixation, excessive papillary muscle tissue was trimmed. Excessive wash solution was removed by filter paper blotting and drying with compressed air. Valves were weighed on a top loading balance (Mettler P 323, precision ± 1 mg). The intact valve was immersed in a beaker containing 50 cc of a 10% sucrose solution. Displaced fluid was removed with a 10 ml serological pipet to measure the valve volume.
The extent of calcification was determined by still radiographs in a Field Emission Faxitron X-ray unit at 35 KVP. Radiographs were taken in two planes, horizontal (parallel to the annulus) and perpendicular. Localization of calcification and numbers of the foci of calcification were determined from the radiographs; the longest and shortest diameters of each focus of calcification were recorded in both planes (table 1) .
The following measurements were obtained from each valve: 1) the longest (DL) and shortest (Ds) diameter of the entire valve tissue removed; 2) the fixed ostium by measurements of the longest (d,) and shortest (d8) diameter;
3) estimation of the original orifice by measurements of the area surrounded by the dotted lines ( fig. 1 ). Dotted lines were drawn to define the extent of the original commissures and connect one-half of the anterior and two-thirds of the posterior leaflets at their midpoints. The diameters thus measured are shown in figure 1 as DL and Ds.
Using this information, and assuming an elliptical shape to the valve and valve orifice, the following data were computed: a) specific gravity, weight (gm/volume [cc]); b) total valvular area (CM2) =3.14 x DLx Ds c) fixed orifice area 3.14 xdi xd. Leaflet mobility was estimated, but we were not able to devise a completely satisfactory method for quantitating mobility. Chordae frequently showed different degree of fusion at the antero-lateral and postero-medial commissures, and quantitation of chordal fusion was not satisfactory in the excised valves.
Surface ulcerations of the valves were inspected; location, number and size of individual ulcerations were recorded. Areas of thrombosis were carefully localized in relation to calcification and ulceration.
The valve surface was photographed under water immersion. Close-up color pictures of ulcerations and filamentous growths were taken at the magnification of 3X to 6X with a Nikon macrophotography apparatus. hallmarks of mobility2 (i.e., the accentuated first heart sound, and its reciprocal, the mitral opening snap).3 Wynn4 noted that the first heart sound was rarely snapping or palpable in the presence of gross calcification, and that an opening snap was less often heard and was rarely loud or clicking. A mitral systolic murmur was heard in 80% of his 60 patients with gross mitral calcification.
Results

Calcification
Gustafson5 analyzed ultrasound tracings in relation to hemodynamic and surgical findings in mitral stenosis. The maximal amplitude of the ultrasound cardiographic tracing was related 1) to anterior leaflet mobility (amplitude decreased with decreasing mobility of the leaflet) and 2) to the degree of calcification (the mean value of maximal amplitude decreased with increasing degree of calcification). The relation of the tracing amplitude to the anterior leaflet mobility and to the degree of calcification was statistically significant by variance analysis. Duchak et al.6 emphasized the need for anterior and posterior mitral valve echograms, and demonstrated that in normal subjects posterior and anterior leaflets move in virtually opposite directions, while in patients with mitral stenosis both leaflets move in essentially the same direction but to a different degree.
Chakorn and associates7 used reflected ultrasound to show the relation of mitral valve ring to cusp movement in normal subjects and patients with mitral valve disease. They showed that valve ring movement makes an important contribution to the apparent movement of the anterior cusp, especially when the cusp is more rigid in mitral valve disease and therefore moves very little relative to the ring. Three cases with a 'thick' echo record (which represented fusion of ring and cusp) were found at operation to have heavily calcified valves.
The last observation relates well to our heavily calcified group B valves with absent leaflet mobility. Mobility of the calcified leaflets may be totally obliterated at the same time that the angiograms or echograms show mitral complex motion which is related to annulus and cardiac motion. Thus mobility in mitral stenosis possesses at least two aspects, mitral leaflet mobility, and mitral complex mobility. 
